C 52 H 48 Br 2 Cl 6 N 2 O 2 Sn 2 , triclinic, P1 (no. 2), a = 8.8297(1) Å, b = 12.2632(2) Å, c = 12.6884(2) Å, α = 84.191(1)°, β = 83.940(1)°, γ = 76.086(1)°, V = 1322.04(3) Å 3 , Z = 1, Rgt(F) = 0.0222, wR ref (F 2 ) = 0.0621, T = 100(2) K.
CrysAlis PRO [1] , SHELX [2, 3] , WinGX/ORTEP [4] Vertex 70v FTIR Spectrometer from 4000 to 400 cm −1 . The 1 H and 13 C{ 1 H} NMR spectra were recorded at room temperature in CDCl 3 solution on a Bruker Ascend 400 MHz NMR spectrometer with chemical shifts relative to tetramethylsilane. Synthesis: Tetra(4-chlorophenyl)tin was synthesized from the reaction of stannic chloride (Fluka) with 4chlorophenylmagnesium bromide (Fluka) in a 1:4 molar ratio. Tetra(4-chlorophenyl)tin (0.57 g, 1 mmol) and 4-(dimethylamino)pyridine hydrobromide perbromide (Sigma-Aldrich, 0.36 g, 1 mmol) were dissolved in ethanol (50 mL). The resulting mixture was stirred at room temperature until a colourless solution was obtained. 4,4′-Dimethyl-2,2′-dipyridyl (Sigma-Aldrich, 0.18 g, 1 mmol) in ethanol (5 mL) was added to the mixture which was then refluxed for 2 h. After filtration, the filtrate was evaporated slowly until colourless crystals formed. The crystals were filtered, washed with a minimum amount of hexane and air-dried. Yield: 0.34 g (50.6%). M.pt: 395-397 K. IR (cm 
Experimental details
The C-bound H atoms were geometrically placed (C-H = 0.95-0.99 Å) and refined as riding with 
Comment
The title compound became available during recent studies of the binding of bis(substituted-benzyl)tin dihalides by molecules with potentially neutral, bridging ligands, such as 4,4′-bipyridyl-N-oxide [5] . The title compound is formulated as {(4-ClC 6 H5) 3 While the C9-Sn-C15 is close to the ideal, the deviation from 120°of the narrowest angle is correlated with the wide dihedral angle formed between the C3-and C9-rings, i.e. 60.40(7)°, suggesting minimal steric repulsion between them and hence, the narrow angle.
As indicated in the figure, there is an ethanol-O-H· · · N(pyridyl) hydrogen bond [O1-H1o· · · N1: H1o· · · N1 = 1.98(3) Å, O1· · · N1 = 2.807(2) Å with angle at H1o = 176(2)°] between the title complex and the organic component of this co-crystal. Bonding parameters are in the expected ranges [6] . As the 4,4′-dimethyl-2,2′-dipyridyl is disposed about a crystallographic centre of inversion, a three-molecule aggregate ensues. Further stability to these aggregates is provided by π· · · π interactions between the chlorophenyl and pyridyl rings [inter-centroid Cg(C15-C20)· · · Cg(N1,C21-C25) distance = 3.8951(14) Å with angle of inclination = 13.28(11)°]. The aggregates assemble in the crystal via a combination of weak non-covalent interactions. A supramolecular layer parallel to (0 1 1) is formed through the agency of chlorophenyl-C-H· · · π(chlorophenyl) interactions [C19-H19· · · Cg(C9-C14) ii : H19· · · Cg(C9-C14) ii = 2.98 Å, C19· · · Cg(C9-C14) ii = 3.471(3) Å with angle at H19 = 114°for symmetry operation (ii) 1 − x, 1 − y, 1 − z]. The connections between layers to consolidate the three-dimensional architecture are of the type end-on chlorophenyl-C-Cl· · · π(chlorophenyl) [C12-Cl2· · · Cg(C3-C8) iii : Cl2· · · Cg(C3-C8) iii = 3.4361(12) Å with angle at Cl2 = 142.34 (8) 
Further insight into the molecular packing was achieved through an analysis of the calculated Hirshfeld surface employing Crystal Explorer 17 [7] and established procedures [8] , including the calculation of the full and decomposed twodimensional fingerprint plots. The four major contributing contacts to the overall Hirshfeld surface (i.e. for both components of the asymmetric unit) are, in descending order H· · · H [33.2%], Cl· · · H/H· · · Cl [25.3%], C· · · H/H· · · C [18.9%] and Br· · · H/H· · · Br [10.7%]. There are several other contacts to the surface but, at distances at or greater than the sum of the respective van der Waals radii, such as Cl· · · C/C· · · Cl [3.4%], Cl· · · Cl [1.9%] and N· · · H/H· · · N [1.6%]. Subsequently, calculations were performed on the tin compound itself as well as upon the entire 4,4′-dimethyl-2,2′-dipyridyl molecule. For the former, the percentage contributions for the four most important contacts are, to a first approximation, the same, H· · · H [34.6%], Cl· · · H/H· · · Cl [26.9%], C· · · H/H· · · C, Br· · · H/H· · · Br [9.2%]. As anticipated from the chemical composition, greater variations are not for the bipyridyl molecule, with significant increases to the surface of the molecule from H· · · H [41.9%] and C· · · H/H· · · C [25.9%] contacts complemented by notable decreases from Cl· · · H/H· · · Cl [8.3%] and Br· · · H/H· · · Br [7.5%] contacts. Also, the relative importance of N· · · H/H· · · N [6.3%] contacts increases.
